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(57) ABSTRACT 

In embodiments of the present invention improved capabili 
ties are described for using an analytic platform to obtain a 
projection. A core information matrix may be developed for 
data set, Where the core information matrix may include 
regions representing the statistical characteristics of alterna 
tive projection techniques that may be applied to the data set. 
In addition, a user may be provided With an interface Whereby 
the user may observe the regions of the core information 
matrix to facilitate selecting an appropriate projection tech 
mque. 
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PROJECTION FACILITY WITHIN AN 
ANALYTIC PLATFORM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of the following 
U.S. provisional applications: App. No. 60/887,573 ?led on 
Jan. 31, 2007 and entitled “Analytic Platform,” App. No. 
60/891,508 ?led on Feb. 24, 2007 and entitled “Analytic 
Platform,” App. No. 60/891,936 ?led on Feb. 27, 2007 and 
entitled “Analytic Platform,” App. No. 60/952,898 ?led on 
Jul. 31, 2007 and entitled “Analytic Platform.” 
[0002] This application is a continuation-in-part of Us. 
application Ser. No. 12/021,263 ?led on Jan. 28, 2008 and 
entitled “Associating a Granting Matrix With an Analytic 
Platform”, Which claims the bene?t of the folloWing U.S. 
provisional applications: App. No. 60/886,798 ?led on Jan. 
26, 2007 and entitled “A Method of Aggregating Data,”App. 
No. 60/ 886,801 ?led on J an. 26, 2007 and entitled “Utilizing 
Aggregated Data.” 
[0003] Each of the above applications is incorporated by 
reference herein in its entirety. 

BACKGROUND 

[0004] 1. Field 
[0005] This invention relates to methods and systems for 
analyZing data, and more particularly to methods and systems 
for aggregating, projecting, and releasing data. 
[0006] 2. Description of RelatedArt 
[0007] Currently, there exists a large variety of data 
sources, such as census data or movement data received from 

point-of-sale terminals, sample data received from manual 
surveys, panel data obtained from the inputs of consumers 
Who are members of panels, fact data relating to products, 
sales, and many other facts associated With the sales and 
marketing efforts of an enterprise, and dimension data relat 
ing to dimensions along Which an enterprise Wishes to under 
stand data, such as in order to analyZe consumer behaviors, to 
predict likely outcomes of decisions relating to an enter 
prise’s activities, and to project from sample sets of data to a 
larger universe. Conventional methods of synthesiZing, 
aggregating, and exploring such a universe of data comprise 
techniques such as OLAP, Which ?x aggregation points along 
the dimensions of the universe in order to reduce the siZe and 
complexity of uni?ed information sets such as OLAP stars. 
Exploration of the uni?ed information sets can involve run 
time queries and query-time projections, both of Which are 
constrained in current methods by a priori decisions that must 
be made to project and aggregate the universe of data. In 
practice, going back and changing the a priori decisions can 
lift these constraints, but this requires an arduous and com 
putationally complex restructuring and reprocessing of data. 
[0008] According to current business practices, uni?ed 
information sets and results draWn from such information sets 
can be released to third parties according to so-called “releas 
ability” rules. Theses rules might apply to any and all of the 
data from Which the uni?ed information sets are draWn, the 
dimensions (or points or ranges along the dimensions), the 
third party (or members or sub-organizations of the third 
party), and so on. Given this, there can be a complex interac 
tion betWeen the data, the dimensions, the third party, the 
releasability rules, the levels along the dimensions at Which 
aggregations are performed, the information that is draWn 
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from the uni?ed information sets, and so on. In practice, 
con?guring a system to apply the releasability rules is an 
error-prone process that requires extensive manual set up and 
results in a brittle mechanism that cannot adapt to on-the-?y 

changes in data, dimensions, third parties, rules, aggrega 
tions, projections, user queries, and so on. 

[0009] Various projection methodologies are knoWn in the 
art. Still other projection methodologies are subjects of the 
present invention. In any case, different projection method 
ologies provide outputs that have different statistical quali 
ties. Analysts are interested in specifying the statistical quali 
ties of the outputs at query-time. In practice, hoWever, the 
universe of data and the projection methodologies that are 
applied to it are What drive the statistical qualities. Existing 
methods alloW an analyst to choose a projection methodology 
and thereby affect the statistical qualities of the output, but 
this does not satisfy the analyst’s desire to directly dictate the 
statistical qualities. 
[0010] Information systems are a signi?cant bottle neck for 
market analysis activities. The architecture of information 
systems is often not designed to provide on-demand ?exible 
access, integration at a very granular level, or many other 
critical capabilities necessary to support groWth. Thus, infor 
mation systems are counter-productive to groWth. Hundreds 
of market and consumer databases make it very di?icult to 
manage or integrate data. For example, there may be a sepa 
rate database for each data source, hierarchy, and other data 
characteristics relevant to market analysis. Different market 
vieWs and product hierarchies proliferate among manufactur 
ers and retailers. Restatements of data hierarchies Waste pre 
cious time and are very expensive. Navigation from among 
vieWs of data, such as from global vieWs to regional to neigh 
borhood to store vieWs is virtually impossible, because there 
are different hierarchies used to store data from global to 
region to neighborhood to store-level data. Analyses and 
insights often take Weeks or months, or they are never pro 
duced. Insights are often sub-optimal because of silo-driven, 
narroWly de?ned, ad hoc analysis projects. Re?ecting the ad 
hoc nature of these analytic projects are the analytic tools and 
infrastructure developed to support them. Currently, market 
analysis, business intelligence, and the like often use rigid 
data cubes that may include hundreds of databases that are 
impossible to integrate. These systems may include hundreds 
of vieWs, hierarchies, clusters, and so forth, each of Which is 
associated With its oWn rigid data cube. This may make it 
almost impossible to navigate from global uses that are used, 
for example, to develop overall company strategy, doWn to 
speci?c program implementation or customer-driven uses. 
These ad hoc analytic tools and infrastructure are fragmented 
and disconnected. 

[001 1] In sum, there are many problems associated With the 
data used for market analysis, and there is a need for a ?exible, 
extendable analytic platform, the architecture for Which is 
designed to support a broad array of evolving market analysis 
needs. Furthermore, there is a need for better business intel 
ligence in order to accelerate revenue groWth, make business 
intelligence more customer-driven, to gain insights about 
markets in a more timely fashion, and a need for data projec 
tion and release methods and systems that provide improved 
dimensional ?exibility, reduced query-time computational 
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complexity, automatic selection and blending of projection 
methodologies, and ?exibly applied releasability rules. 

SUMMARY 

[0012] In embodiments, systems and methods may involve 
using a platform as disclosed herein for applications 
described herein Where the systems and methods involve 
taking a dataset from Which is desired to obtain a projection. 
A core information matrix may be developed for data set, 
Where the core information matrix may include regions rep 
resenting the statistical characteristics of alternative proj ec 
tion techniques that may be applied to the data set. In addition, 
a user may be provided With an interface Whereby the user 
may observe the regions of the core information matrix to 
facilitate selecting an appropriate projection technique. 
[0013] In embodiments, the statistical characteristics may 
include goodness of ?t, a co-linearity betWeen independent 
variables used in the data projection, model stability, validity, 
a standard error of an independent variable, a residual, a 
user-speci?ed criterion, accuracy, ?exibility, consistency, a 
measure of spillage, a calibration, a similarity statistic, a 
quality measure, and the like. 
[0014] These and other systems, methods, objects, fea 
tures, and advantages of the present invention Will be appar 
ent to those skilled in the art from the folloWing detailed 
description of the preferred embodiment and the draWings. 
Capitalized terms used herein (such as relating to titles of data 
objects, tables, or the like) should be understood to encom 
pass other similar content or features performing similar 
functions, except Where the context speci?cally limits such 
terms to the use herein. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] The invention and the folloWing detailed description 
of certain embodiments thereof may be understood by refer 
ence to the folloWing ?gures: 

[0016] FIG. 1 illustrates an analytic platform for perform 
ing data analysis. 
[0017] FIG. 2 illustrates various projection methodologies 
in relation to the projection facility. 
[0018] FIG. 3 illustrates Boolean logic and information 
logic. 
[0019] FIG. 4 illustrates a core information matrix. 

[0020] FIG. 5 illustrates types of projections in relation to 
the core information matrix. 

[0021] FIG. 6 illustrates projection types in relation to 
geographies. 
[0022] FIG. 7 illustrates projection types in relation to 
geographies. 
[0023] FIG. 8 illustrates projection types in relation to 
geographies. 
[0024] FIG. 9 illustrates a logical vieW of geography types 
that are supported by the projection facility. 
[0025] FIG. 10 is a logical ?oW diagram ofa set-up process 
or step. 

[0026] FIG. 11 is a logical ?oW diagram of an initialization 
process or step. 

[0027] FIG. 12 is a logical ?oW diagram of a projection 
computation process or step. 
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[0028] FIG. 13 depicts a logical ?oW of a projection pro 
cess. 

DETAILED DESCRIPTION 

[0029] Referring to FIG. 1, the methods and systems dis 
closed herein are related to improved methods for handling 
and using data and metadata for the bene?t of an enterprise. 
An analytic platform 100 may support and include such 
improved methods and systems. The analytic platform 100 
may include, in certain embodiments, a range of hardWare 
systems, softWare modules, data storage facilities, applica 
tion programming interfaces, human-readable interfaces, and 
methodologies, as Well as a range of applications, solutions, 
products, and methods that use various outputs of the analytic 
platform 100, as more particularly detailed herein, other 
embodiments of Which Would be understood by one of ordi 
nary skill in the art and are encompassed herein. Among other 
components, the analytic platform 100 includes methods and 
systems for providing various representations of data and 
metadata, methodologies for acting on data and metadata, an 
analytic engine, and a data management facility that is 
capable of handling disaggregated data and performing 
aggregation, calculations, functions, and real-time or quasi 
real-time projections. In certain embodiments, the methods 
and systems enable much more rapid and ?exible manipula 
tion of data sets, so that certain calculations and projections 
can be done in a fraction of the time as compared With older 
generation systems. 
[0030] In embodiments, data compression and aggrega 
tions of data, such as fact data sources 102, and dimension 
data sources 104, may be performed in conjunction With a 
user query such that the aggregation dataset can be speci? 
cally generated in a form most applicable for generating 
calculations and projections based on the query. In embodi 
ments, data compression and aggregations of data may be 
done prior to, in anticipation of, and/or folloWing a query. In 
embodiments, an analytic platform 100 (described in more 
detail beloW) may calculate projections and other solutions 
dynamically and create hierarchical data structures With cus 
tom dimensions that facilitate the analysis. Such methods and 
systems may be used to process point-of-sale (POS) data, 
retail information, geography information, causal informa 
tion, survey information, census data and other forms of data 
and forms of assessments of past performance (eg estimat 
ing the past sales of a certain product Within a certain geo 
graphical region over a certain period of time) or projections 
of future results (eg estimating the future or expected sales 
of a certain product Within a certain geographical region over 
a certain period of time). In turn, various estimates and pro 
jections can be used for various purposes of an enterprise, 
such as relating to purchasing, supply chain management, 
handling of inventory, pricing decisions, the planning of pro 
motions, marketing plans, ?nancial reporting, and many oth 
ers. 

[0031] Referring still to FIG. 1 an analytic platform 100 is 
illustrated that may be used to analyZe and process data in a 
disaggregated or aggregated format, including, Without limi 
tation, dimension data de?ning the dimensions along Which 
various items are measured and factual data about the facts 
that are measured With respect to the dimensions. Factual data 
may come from a Wide variety of sources and be of a Wide 
range of types, such as traditional periodic point-of-sale 
(POS) data, causal data (such as data about activities of an 
enterprise, such as in-store promotions, that are posited to 
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cause changes in factual data), household panel data, frequent 
shopper program information, daily, Weekly, or real time POS 
data, store database data, store list ?les, stubs, dictionary data, 
product lists, as Well as custom and traditional audit data. 
Further extensions into transaction level data, RFID data and 
data from non-retail industries may also be processed accord 
ing to the methods and systems described herein. 

[0032] In embodiments, a data loading facility 108 may be 
used to extract data from available data sources and load them 
to or Within the analytic platform 100 for further storage, 
manipulation, structuring, fusion, analysis, retrieval, query 
ing and other uses. The data loading facility 108 may have the 
a plurality of responsibilities that may include eliminating 
data for non-releasable items, providing correct venue group 
?ags for a venue group, feeding a core information matrix 
With relevant information (such as and Without limitation 
statistical metrics), or the like. In an embodiment, the data 
loading facility 108 eliminate non-related items. Available 
data sources may include a plurality of fact data sources 102 
and a plurality of dimension data sources 104. Fact data 
sources 102 may include, for example, facts about sales vol 
ume, dollar sales, distribution, price, POS data, loyalty card 
transaction ?les, sales audit ?les, retailer sales data, and many 
other fact data sources 102 containing facts about the sales of 
the enterprise, as Well as causal facts, such as facts about 
activities of the enterprise, in-store promotion audits, elec 
tronic pricing and/or promotion ?les, feature ad coding ?les, 
or others that tend to in?uence or cause changes in sales or 
other events, such as facts about in-store promotions, adver 
tising, incentive programs, and the like. Other fact data 
sources may include custom shelf audit ?les, shipment data 
?les, media data ?les, explanatory data (e.g., data regarding 
Weather), attitudinal data, or usage data. Dimension data 
sources 104 may include information relating to any dimen 
sions along Which an enterprise Wishes to collect data, such as 
dimensions relating to products sold (e.g. attribute data relat 
ing to the types of products that are sold, such as data about 
UPC codes, product hierarchies, categories, brands, sub 
brands, SKUs and the like), venue data (eg store, chain, 
region, country, etc.), time data (eg day, Week, quad-Week, 
quarter, 12-week, etc.), geographic data (including break 
doWns of stores by city, state, region, country or other geo 
graphic groupings), consumer or customer data (eg house 
hold, individual, demographics, household groupings, etc.), 
and other dimension data sources 104. While embodiments 
disclosed herein relate primarily to the collection of sales and 
marketing-related facts and the handling of dimensions 
related to the sales and marketing activities of an enterprise, it 
should be understood that the methods and systems disclosed 
herein may be applied to facts of other types and to the 
handling of dimensions of other types, such as facts and 
dimensions related to manufacturing activities, ?nancial 
activities, information technology activities, media activities, 
supply chain management activities, accounting activities, 
political activities, contracting activities, and many others. 
[0033] In an embodiment, the analytic platform 100 com 
prises a combination of data, technologies, methods, and 
delivery mechanisms brought together by an analytic engine. 
The analytic platform 100 may provide a novel approach to 
managing and integrating market and enterprise information 
and enabling predictive analytics. The analytic platform 100 
may leverage approaches to representing and storing the base 
data so that it may be consumed and delivered in real-time, 
With ?exibility and open integration. This representation of 
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the data, When combined With the analytic methods and tech 
niques, and a delivery infrastructure, may minimize the pro 
cessing time and cost and maximiZe the performance and 
value for the end user. This technique may be applied to 
problems Where there may be a need to access integrated 
vieWs across multiple data sources, Where there may be a 
large multi-dimensional data repository against Which there 
may be a need to rapidly and accurately handle dynamic 
dimensionality requests, With appropriate aggregations and 
projections, Where there may be highly personaliZed and ?ex 
ible real-time reporting 190, analysis 192 and forecasting 
capabilities required, Where there may be a need to tie seam 
lessly and on-the-?y With other enterprise applications 184 
via Web services 194 such as to receive a request With speci?c 
dimensionality, apply appropriate calculation methods, per 
form and deliver an outcome (e.g. dataset, coe?icient, etc.), 
and the like. 

[0034] The analytic platform 100 may provide innovative 
solutions to application partners, including on-demand pric 
ing insights, emerging category insights, product launch 
management, loyalty insights, daily data out-of-stock 
insights, assortment planning, on-demand audit groups, 
neighborhood insights, shopper insights, health and Wellness 
insights, consumer tracking and targeting, and the like. 
[0035] A decision frameWork may enable neW revenue and 
competitive advantages to application partners by brand 
building, product innovation, consumer-centric retail execu 
tion, consumer and shopper relationship management, and 
the like. Predictive planning and optimization solutions, auto 
mated analytics and insight solutions, and on-demand busi 
ness performance reporting may be draWn from a plurality of 
sources, such as InfoScan, total C-scan, daily data, panel data, 
retailer direct data, SAP, consumer segmentation, consumer 
demographics, FSP/loyalty data, data provided directly for 
customers, or the like. 
[0036] The analytic platform 100 may have advantages 
over more traditional federation/consolidation approaches, 
requiring feWer updates in a smaller portion of the process. 
The analytic platform 100 may support greater insight to 
users, and provide users With more innovative applications. 
The analytic platform 100 may provide a uni?ed reporting 
and solutions frameWork, providing on-demand and sched 
uled reports in a user dashboard With summary vieWs and 
graphical dial indicators, as Well as ?exible formatting 
options. Bene?ts and products of the analytic platform 100 
may include non-additive measures for custom product 
groupings, elimination of restatements to save signi?cant 
time and effort, cross-category visibility to spot emerging 
trends, provide a total market picture for faster competitor 
analysis, provide granular data on demand to vieW detailed 
retail performance, provide attribute driven analysis for mar 
ket insights, and the like. 
[0037] The analytic capabilities of the present invention 
may provide for on-demand projection, on-demand aggrega 
tion, multi-source master data management, and the like. 
On-demand projection may be derived directly for all pos 
sible geographies, store and demographic attributes, per 
geography or category, With built-in dynamic releasability 
controls, and the like. On-demand aggregation may provide 
both additive and non-additive measures, provide custom 
groups, provide cross-category or geography analytics, and 
the like. Multi-source master data management may provide 
management of dimension member catalogue and hierarchy 
attributes, processing of raW fact data that may reduce har 
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moniZation Work to attribute matching, product and store 
attributes stored relationally, With data that may be extended 
independently of fact data, and used to create additional 
dimensions, and the like. 
[0038] In addition, the analytic platform 100 may provide 
?exibility, While maintaining a structured user approach. 
Flexibility may be realiZed With multiple hierarchies applied 
to the same database, the ability to create neW custom hierar 
chies and vieWs, rapid addition of neW measures and dimen 
sions, and the like. The user may be provided a structured 
approach through publishing and subscribing reports to a 
broader user base, by enabling multiple user classes With 
different privileges, providing security access, and the like. 
The user may also be provided With increased performance 
and ease of use, through leading-edge hardWare and softWare, 
and Web application for integrated analysis. 
[0039] In embodiments, the data available Within a fact data 
source 102 and a dimension data source 104 may be linked, 
such as through the use of a key. For example, key-based 
fusion of fact 102 and dimension data 104 may occur by using 
a key, such as using the Abilitec Key softWare product offered 
by Acxiom, in order to fuse multiple sources of data. For 
example, such a key can be used to relate loyalty card data 
(e.g., Grocery Store 1 loyalty card, Grocery Store 2 loyalty 
card, and Convenience Store 1 loyalty card) that are available 
for a single customer, so that the fact data from multiple 
sources can be used as a fused data source for analysis on 

desirable dimensions. For example, an analyst might Wish to 
vieW time-series trends in the dollar sales allotted by the 
customer to each store Within a given product category. 
[0040] In embodiments the data loading facility may com 
prise any of a Wide range of data loading facilities, including 
or using suitable connectors, bridges, adaptors, extraction 
engines, transformation engines, loading engines, data ?lter 
ing facilities, data cleansing facilities, data integration facili 
ties, or the like, of the type knoWn to those of ordinary skill in 
the art. In various embodiments, there are many situations 
Where a store Will provide POS data and causal information 
relating to its store. For example, the POS data may be auto 
matically transmitted to the facts database after the sales 
information has been collected at the stores POS terminals. 
The same store may also provide information about hoW it 
promoted certain products, its store or the like. This data may 
be stored in another database; hoWever, this causal informa 
tion may provide one With insight on recent sales activities so 
it may be used in later sales assessments or forecasts. Simi 
larly, a manufacturer may load product attribute data into yet 
another database and this data may also be accessible for sales 
assessment or projection analysis. For example, When mak 
ing such analysis one may be interested in knoWing What 
categories of products sold Well or What brand sold Well. In 
this case, the causal store information may be aggregated With 
the POS data and dimension data corresponding to the prod 
ucts referred to in the POS data. With this aggregation of 
information one can make an analysis on any of the related 
data. 

[0041] Referring still to FIG. 1, data that is obtained by the 
data loading facility 108 may be transferred to a plurality of 
facilities Within the analytic platform 100, including the data 
mart 114. In embodiments the data loading facility 108 may 
contain one or more interfaces 182 by Which the data loaded 
by the data loading facility 108 may interact With or be used 
by other facilities Within the platform 100 or external to the 
platform. Interfaces to the data loading facility 108 may 

Nov. 27, 2008 

include human-readable user interfaces, application pro 
gramming interfaces (APIs), registries or similar facilities 
suitable for providing interfaces to services in a services 
oriented architecture, connectors, bridges, adaptors, bind 
ings, protocols, message brokers, extraction facilities, trans 
formation facilities, loading facilities and other data integra 
tion facilities suitable for alloWing various other entities to 
interact With the data loading facility 108. The interfaces 182 
may support interactions With the data loading facility 108 by 
applications 184, solutions 188, reporting facilities 190, 
analyses facilities 192, services 194 or other entities, external 
to or internal to an enterprise. In embodiments these inter 
faces are associated With interfaces 182 to the platform 100, 
but in other embodiments direct interfaces may exist to the 
data loading facility 108, either by other components of the 
platform 100, or by external entities. 
[0042] Referring still to FIG. 1, in embodiments the data 
mart facility 114 may be used to store data loaded from the 
data loading facility 108 and to make the data loaded from the 
data loading facility 108 available to various other entities in 
or external to the platform 100 in a convenient format. Within 
the data mart 114 facilities may be present to further store, 
manipulate, structure, subset, merge, join, fuse, or perform a 
Wide range of data structuring and manipulation activities. 
The data mart facility 114 may also alloW storage, manipula 
tion and retrieval of metadata, and perform activities on meta 
data similar to those disclosed With respect to data. Thus, the 
data mart facility 114 may alloW storage of data and metadata 
about facts (including sales facts, causal facts, and the like) 
and dimension data, as Well as other relevant data and meta 
data. In embodiments, the data mart facility 114 may com 
press the data and/or create summaries in order to facilitate 
faster processing by other of the applications 184 Within the 
platform 100 (eg the analytic server 134). In embodiments 
the data mart facility 114 may include various methods, com 
ponents, modules, systems, sub-systems, features or facilities 
associated With data and metadata. 

[0043] In certain embodiments the data mart facility 114 
may contain one or more interfaces 182 (not shoWn on FIG. 
1), by Which the data loaded by the data mart facility 114 may 
interact With or be used by other facilities Within the platform 
100 or external to the platform. Interfaces to the data mart 
facility 114 may include human-readable user interfaces, 
application programming interfaces (APIs), registries or 
similar facilities suitable for providing interfaces to services 
in a services oriented architecture, connectors, bridges, adap 
tors, bindings, protocols, message brokers, extraction facili 
ties, transformation facilities, loading facilities and other data 
integration facilities suitable for alloWing various other enti 
ties to interact With the data mart facility 114. These interfaces 
may comprise interfaces 182 to the platform 100 as a Whole, 
or may be interfaces associated directly With the data mart 
facility 114 itself, such as for access from other components 
of the platform 100 or for access by external entities directly 
to the data mart facility 114. The interfaces 182 may support 
interactions With the data mart facility 114 by applications 
184, solutions 188, reporting facilities 190, analyses facilities 
192, services 194 (each of Which is describe in greater detail 
herein) or other entities, external to or internal to an enter 
prise. 
[0044] In certain optional embodiments, the security facil 
ity 118 may be any hardWare or softWare implementation, 
process, procedure, or protocol that may be used to block, 
limit, ?lter or alter access to the data mart facility 114, and/or 
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any of the facilities Within the data mart facility 114, by a 
human operator, a group of operators, an organization, soft 
Ware program, bot, virus, or some other entity or program. 
The security facility 118 may include a ?reWall, an anti-virus 
facility, a facility for managing permission to store, manipu 
late and/or retrieve data or metadata, a conditional access 
facility, a logging facility, a tracking facility, a reporting facil 
ity, an asset management facility, an intrusion-detection facil 
ity, an intrusion-prevention facility or other suitable security 
facility. 
[0045] Still referring to FIG. 1, the analytic platform 100 
may include an analytic engine 134. The analytic engine 134 
may be used to build and deploy analytic applications or 
solutions or undertake analytic methods based upon the use of 
a plurality of data sources and data types. Among other things, 
the analytic engine 134 may perform a Wide range of calcu 
lations and data manipulation steps necessary to apply mod 
els, such as mathematical and economic models, to sets of 
data, including fact data, dimension data, and metadata. The 
analytic engine 134 may be associated With an interface 182, 
such as any of the interfaces described herein. 

[0046] The analytic engine 134 may interact With a model 
storage facility 148, Which may be any facility for generating 
models used in the analysis of sets of data, such as economic 
models, econometric models, forecasting models, decision 
support models, estimation models, projection models, and 
many others. In embodiments output from the analytic engine 
134 may be used to condition or re?ne models in the model 
storage 148; thus, there may be a feedback loop betWeen the 
tWo, Where calculations in the analytic engine 134 are used to 
re?ne models managed by the model storage facility 148. 
[0047] In embodiments, a security facility 138 of the ana 
lytic engine 134 may be the same or similar to the security 
facility 118 associated With the data mart facility 114, as 
described herein. Alternatively, the security facility 138 asso 
ciated With the analytic engine 134 may have features and 
rules that are speci?cally designed to operate Within the ana 
lytic engine 134. 
[0048] As illustrated in FIG. 1, the analytic platform 100 
may contain a master data management hub 150 (MDMH). In 
embodiments the MDMH 150 may serve as a central facility 
for handling dimension data used Within the analytic platform 
100, such as data about products, stores, venues, geographies, 
time periods and the like, as Well as various other dimensions 
relating to or associated With the data and metadata types in 
the data sources 102, 104, the data loading facility 108, the 
data mart facility 114, the analytic engine 134, the model 
storage facility 148 or various applications, 184, solutions 
188, reporting facilities 190, analytic facilities 192 or services 
194 that interact With the analytic platform 100. The MDMH 
150 may in embodiments include a security facility 152, an 
interface 158, a data loader 160, a data manipulation and 
structuring facility 162, and one or more staging tables 164. 
The data loader 160 may be used to receive data. Data may 
enter the MDMH from various sources, such as from the data 
mart 114 after the data mart 114 completes its intended pro 
cessing of the information and data that it received as 
described herein. Data may also enter the MDMH 150 
through a user interface 158, such as an API or a human user 

interface, Web broWser or some other interface, of any of the 
types disclosed herein or in the documents incorporated by 
reference herein. The user interface 158 may be deployed on 
a client device, such as a PDA, personal computer, laptop 
computer, cellular phone, or some other client device capable 
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of handling data. In embodiments, the staging tables 164 may 
be included in the MDMH 150. 

[0049] In embodiments, a matching facility 180 may be 
associated With the MDMH 150. The matching facility 180 
may receive an input data hierarchy Within the MDMH 150 
and analyZe the characteristics of the hierarchy and select a 
set of attributes that are salient to a particular analytic interest 
(e.g., product selection by a type of consumer, product sales 
by a type of venue, and so forth). The matching facility 180 
may select primary attributes, match attributes, associate 
attributes, block attributes and prioritiZe the attributes. The 
matching facility 180 may associate each attribute With a 
Weight and de?ne a set of probabilistic Weights. The proba 
bilistic Weights may be the probability of a match or a non 
match, or thresholds of a match or non-match that is associ 
ated With an analytic purpose (e.g., product purchase). The 
probabilistic Weights may then be used in an algorithm that is 
run Within a probabilistic matching engine (e.g., IBM Quali 
tyStage). The output of the matching engine may provide 
information on, for example, other products Which are appro 
priate to include in a data hierarchy, the untapped market (i.e. 
other venues) in Which a product is probabilistically more 
likely to sell Well, and so forth. In embodiments, the matching 
facility 180 may be used to generate projections of What types 
of products, people, customers, retailers, stores, store depart 
ments, etc. are similar in nature and therefore they may be 
appropriate to combine in a projection or an assessment. 

[0050] As illustrated in FIG. 1, the analytic platform 100 
may include a projection facility 178. A projection facility 
178 may be used to produce projections, Whereby a partial 
data set (such as data from a subset of stores of a chain) is 
projected to a universe (such as all of the stores in a chain), by 
applying appropriate Weights to the data in the partial data set. 
A Wide range of potential projection methodologies exist, 
including cell-based methodologies, store matrix methodolo 
gies, iterative proportional ?tting methodologies, virtual cen 
sus methodologies, and others. The methodologies can be 
used to generate projection factors. As to any given projec 
tion, there is typically a tradeoff among various statistical 
quality measurements associated With that type of projection. 
Some projections are more accurate than others, While some 
are more consistent, have less spillage, are more closely cali 
brated, or have other attributes that make them relatively more 
or less desirable depending on hoW the output of the projec 
tion is likely to be used. In embodiments of the platform 100, 
the projection facility 178 takes dimension information from 
the MDMH 150 or from another source and provides a set of 
projection Weightings along the applicable dimensions, typi 
cally re?ected in a matrix of projection Weights, Which can be 
applied at the data mart facility 114 to a partial data set in 
order to render a projected data set. The projection facility 
178 may have an interface 182 of any of the types disclosed 
herein. 

[0051] In certain preferred embodiments the projection 
facility 178 may be used, among other things, to select and/or 
execute more than one analytic technique, or a combination 
of analytic techniques, including, Without limitation, a store 
matrix technique, iterative proportional ?tting (IPF), and a 
virtual census technique Within a uni?ed analytic frameWork. 
An analytic method using more than one technique alloWs the 
?exible rendering of projections that take advantage of the 
strengths of each of the techniques, as desired in vieW of the 
particular context of a particular projection. In embodiments 
the projection facility may be used to project the performance 
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of sales in a certain geography. The geography may have 
holes or areas Where no data exists; hoWever, the projection 
facility may be adapted to select the best projection method 
ology and it may then make a projection including the unmea 
sured geography. The projection facility may include a user 
interface that permits the loading of projection assessment 
criteria. For example, a user may need the projection to meet 
certain criteria (e.g. meet certain accuracy levels) and the user 
may load the criteria into the projection facility. In embodi 
ments the projection facility 178 may assess one or more 
user-de?ned criteria in order to identify one or more proj ec 
tions that potentially satisfy the criteria. These candidate pro 
jections (Which consist of various potential Weightings in a 
projection matrix), can be presented to a user along With 
information about the statistical properties of the candidate 
Weightings, such as relating to accuracy, consistency, reliabil 
ity and the like, thereby enabling a user to select a set of 
projection Weightings that satisfy the user’s criteria as to 
those statistical properties or that provide a user-optimized 
projection based on those statistical properties. Each Weight 
ing of the projection matrix thus re?ects either a Weighting 
that Would be obtained using a knoWn methodology or a 
Weighting that represents a combination or fusion of knoWn 
methodologies. In some cases there may be situations Where 
no projection can be made that meets the user-de?ned criteria, 
and the projections facility may respond accordingly, such as 
to prompt the user to consider relaxing one or more criteria in 
an effort to ?nd an acceptable set of Weightings for the pro 
jection matrix. There may be other times Were the projections 
facility makes its best projection given the data set, including 
the lack of data from certain parts of the desired geography. 

[0052] In embodiments, the projection facility 178 may 
utiliZe the store matrix analytic methodology. The store 
matrix methodology is an empirical method designed to com 
pensate for sample de?ciency in order to most ef?ciently 
estimate the sales for population stores based on data from a 
set of sample stores. The store matrix methodology is an 
example of an algorithm that is ?exible and general. It Will 
automatically tend to offset any imbalances in the sample, 
provided that the appropriate store characteristics on Which to 
base the concept of similarity are selected. The store matrix 
methodology alloWs projection to any store population cho 
sen, unrestricted by geography or outlet. It is a general 
approach, and may alloW use of the same basic projection 
methodology for all outlets, albeit potentially With different 
parameters. The store matrix methodology vieWs projection 
in terms of a large matrix. Each roW of the matrix represents 
a population store and each column of the matrix represents a 
census/ sample store. The goal of this algorithm is to properly 
assign each population store’s ACV to the census/sample 
stores that are most similar. 

[0053] In embodiments, the projection facility 178 may 
utiliZe the iterative proportional ?tting (IPF) analytic meth 
odology. IPF is designed for, among other things, adjustment 
of frequencies in contingency tables. Later, it Was applied to 
several problems in different domains but has been particu 
larly useful in census and sample-related analysis, to provide 
updated population statistics and to estimate individual-level 
attribute characteristics. The basic problem With contingency 
tables is that full data are rarely, if ever, available. The acces 
sible data are often collected at marginal level only. One must 
then attempt to reconstruct, as far as possible, the entire table 
from the available marginals. IPF is a mathematical scaling 
procedure originally developed to combine the information 
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from tWo or more datasets. It is a Well-established technique 
With theoretical and practical considerations behind the 
method. IPF can be used to ensure that a tWo-dimension table 
of data is adjusted in the folloWing Way: its roW and column 
totals agree With ?xed constraining roW and column totals 
obtained from alternative sources. IPF acts as a Weighting 
system Whereby the original table values are gradually 
adjusted through repeated calculations to ?t the roW and 
column constraints. During these calculations the ?gures 
Within the table are alternatively compared With the roW and 
column totals and adjusted proportionately each time, keep 
ing the cross-product ratios constant so that interactions are 
maintained. As the iterations are potentially never-ending, a 
convergence statistic is set as a cut-off point When the ?t of the 
datasets is considered close enough. The iterations continue 
until no value Would change by more than the speci?ed 
amount. Although originally IPF Was been developed for a 
tWo-dimension approach, it has been generalized to manage n 
dimensions. 

[0054] In embodiments, the projection facility 178 may 
utiliZe the virtual census analytic methodology. Virtual cen 
sus is a dual approach of the store matrix algorithm. Store 
matrix assigns census stores to sample stores based on a 
similarity criteria, Whereas virtual census assigns sample 
stores to census stores using a similarity criteria too. Thus, 
virtual census can be seen as an application of a store matrix 

methodology, giving the opposite direction to the link 
betWeen sample and non-sample stores. The Way non-sample 
stores are extrapolated is made explicit in the virtual census 
methodology, Whereas the store matrix methodology typi 
cally keeps it implicit. The virtual census methodology can be 
considered as a methodology solving missing data problems; 
hoWever, the projection may be considered an imputation 
system (i.e. one more Way to ?ll in the missing data). The 
application of this method foresees a computation of “virtual 
stores.” 

[0055] In embodiments, the projection facility 178 may use 
a combination of analytic methodologies. In an example, 
there may be a tradeoff in using different methodologies 
among accuracy, consistency and ?exibility. For example, the 
IPF methodology may be highly accurate and highly consis 
tent, but it is not as ?exible as other methodologies. The store 
matrix methodology is more ?exible, but less accurate and 
less consistent than the other methodologies. The virtual cen 
sus methodology is consistent and ?exible, but not as accu 
rate. Accordingly, it is contemplated that a more general 
methodology alloWs a user, enabled by the platform, to select 
among methodologies, according to the user’s relative need 
for consistency, accuracy and ?exibility in the context of a 
particular projection. In one case ?exibility may be desired, 
While in another accuracy may be more highly valued. 
Aspects of more than one methodology may be draWn upon in 
order to provide a desired degree of consistency, accuracy and 
?exibility, Within the constraints of the tradeoffs among the 
three. In embodiments, the projection facility 178 may use 
another style of analytic methodology to make its projection 
calculations. 

[0056] Projection methodologies may be employed to pro 
duce projected data from a knoWn data set. The projected data 
may be associated With a con?dence level, a variance, and the 
like. The projection facility 178 may provide, emulate, blend, 
approximate, or otherWise produce results that are associated 
With projection methodologies. Throughout this disclosure 
and elseWhere, the projection facility 178 may be described 


















